Introduction
Historically, clinical management of the chronic autoimmune liver disease Primary Biliary Cirrhosis (PBC) has focussed upon slowing down progression of the liver disease, identifying those at risk of deterioration and management of the complications of advanced liver disease. 1 Recent studies suggest that, in addition, PBC patients experience a range of symptoms that are independent of the severity of the underlying liver disease and represent an important clinical entity in their own right. [2] [3] [4] [5] [6] The means by which these two perspectives of PBC disease management can be combined into a clinic consultation and whether this type of standardized approach improves the quality of life (QOL) of patients with PBC has not previously been explored.
In the Newcastle PBC Service, we have developed the first PBC Integrated Care Pathway (ICP) for the management of PBC which incorporates the currently available evidence-based management. This document was developed by a multidisciplinary group that included representation from the patient support group and was piloted in our Specialist PBC Clinic. The purpose of an ICP is to determine locally agreed, multidisciplinary practice based on guidelines and evidence where available, for a specific patient/user group. It forms all or part of the clinical record, documents the care given and facilitates the evaluation of outcomes for continuous quality improvement. 7, 8 An ICP has the potential to be an excellent tool for use in patients attending a PBC service either as part of a specialist clinic or to guide general physicians who rarely see patients with this relatively uncommon condition. Our experiences of the development of this documentation and its implementation are described, and the positive impact of its use upon the symptomatology experienced by our PBC clinic cohort is explored.
Methods

Development of the Newcastle Primary Biliary Cirrhosis ICP
The driver within the Newcastle PBC service is the provision of high quality, evidence-based health care, delivered in a healthy and safe environment by well-trained and highly motivated staff. The service was keen to ensure standardization of the delivery and quality of care both internally and externally. In addition the motivators for development of such a disease-specific ICP were recognized as enhancing the opportunity for dissemination, education and training.
A sub-group was formed involving medical staff (Consultant), nursing sister, database manager, our Hospital Trusts ICP co-ordinator and a member of the local patient support group, LIVErNORTH. This subgroup allocated process mapping of current practice to relevant members of the multidisciplinary group, who then gave feed back to the subgroup (Figure 1 ). In the first instance the working group examined current practice including: evidence base/best practice, Guidelines, protocols, investigations, patient information written/verbal and outcomes/goals.
The group then set about: 
Algorithm development
During the development of the ICP it became clear that numerous management areas in patients with PBC were consistent. As a result, a series of management algorithms were developed and workshoped. As a result the ICP was based upon the following series of clinical management processes which involved both the management of the underlying liver disease and also the symptoms commonly associated with the liver disease. These were: . In order to be eligible for inclusion in the study cohort, patients had to have definite (all three of anti-mitochondrial antibody or PBC-specific anti-nuclear antibody at a titre of >1:40 by immuno-fluorescence, cholestatic liver function tests and compatible liver histology) or probable (two out of the three above criteria) disease as previously defined. 12, 13 One year later, all PBC patients in the clinic cohort were sent by post the same symptom assessment tools to complete and return in a prepaid envelope (Repeat assessment). Patients were unaware of the purposes of these questionnaires, and to what the results will be compared.
The study was approved by the local research ethics committee and consent for the use of data implied by return of questionnaires. All data were coded and returned anonymously.
Symptom assessment tools
All the symptom assessment tools used in our clinical practise have been validated for self completion and for use in PBC.
PBC-40. Health-related QOL and the symptoms which contribute to its impairment in PBC were assessed in the PBC patient cohort using the PBC-40, a fully validated PBC-specific, multi-domain, QOL measure.
14 The PBC-40 contains 40 questions in five domains [Fatigue, Itch, Cognitive, Social and Emotional and Other Symptoms (a domain relating to a number of PBC-related symptoms which did not map to the other domains including appetite, symptoms related to consumption of alcohol, right sided discomfort, dry eyes and dry mouth, aches in the long bones)]. Previous studies performed during the validation of the PBC-40 demonstrated
Step 1: ensure willingness of PBC service staff to develop and implement ICP
Step 2: round table discussions with all staff members to develop a flowchart of care based upon all available evidence and clinical experience.
Step 3: round table discussions with all staff members to develop a framework based upon the flowchart for a multidisciplinary document to -
• form a complete clinical record of the attendance in the PBC service
• document the care given
• facilitate the evaluation of outcomes for continuous quality improvement
• specify key events, tests and assessments
• ensure these occur in a timely fashion
• amalgamate all the anticipated elements of care and treatment from the entire multidisciplinary team.
Step 4: production of the document/clinical record
Step 5: evaluation of the clinical record in practise
Step 6: round table discussions, reassessment and refinement of the clinical record in light of step 5 (this involved recurrent cycles between step 5 and 6 over a period of approximately 9 months)
Step 7: production of the final clinical record
Step 8: securing funding for printing of the final clinical record
Step 9: further teaching sessions amongst staff to ensure appropriate and adequate completion of the clinical record, adherence to the ICP and variance completion.
Step 10: ongoing process of evaluation of variances thus providing information for the review of current practice. 15 Participants rate items on a 5-point scale (1 = 'never', 2 = 'rarely', 3 = 'sometimes', 4 = 'most of the time', 5 = 'always'). Previous work has developed clinically meaningful bands for symptom severity. Changes in symptoms were considered in those with moderate and severe symptoms, defined as previously. 16 Orthostatic Grading Scale. Studies suggest a role for autonomic dysfunction and fatigue in both nonhepatic diseases and PBC. Subjects therefore completed the Orthostatic Grading Scale (OGS), a fully validated self-report assessment tool for the symptoms of orthostatic intolerance due to orthostatic hypotension (e.g. severity, frequency and interference with daily activities) which consists of five items, each graded on a scale of 0-4. Adding the scores for the individual items creates a total score. Studies have shown that scores from the OGS correlate with conventional tests of the integrity of the autonomic nervous system. A score >9 is considered to be consistent with a formal diagnosis of orthostatic hypotension. A score of > 4 and <9 was regarded as being indicative of moderate orthostatic hypotension.
17
Epworth Sleepiness Scale. In view of the recently identified associations between excessive daytime sleep and fatigue in PBC in selected cohorts of clinic patients 18 all subjects completed the Epworth Sleepiness Scale (ESS, possible score range 0-24). This fully validated tool assesses day-time hyper-somnolence, a score of 10 or more being indicative of significant daytime hyper-somnolence. A score of >5 and <10 was regarded as being indicative of moderate daytime hyper-somnolence. 19 
Data analysis
All data were normally distributed and are presented as mean and standard deviation. Data were analysed using Graphpad software (Prism). Comparisons between groups were by student's paired and unpaired t-tests as appropriate. Correlations between variables were by Spearman Rank test.
Results
Implementation of the PBC ICP
The Newcastle PBC ICP was successfully introduced into our clinical environment with high levels of patient satisfaction and no complaints from patients or carers. This document is available from the authors or to be downloaded from the National Library for Health, UK (www.nlh.org.uk).
The impact of implementation of the PBC ICP upon patient QOL
A total of 225 PBC patients attended our Clinic over the 12-month period. The demographic details of this patient cohort are shown in Table 1 . Initial QOL assessments were available and complete in 195 patients during that period (87%). During follow-up five patients in the clinic cohort died (3%), there were no significant differences in symptom scores at initial assessment between those who died and those who did not (Table 2) . In this group, two patients died from liver related deaths, two patients died from non-liver related cancer and one from sudden cardiac death. Repeat assessment was available (i.e. paired data) 1 year after initial assessment in 149 of the PBC subjects who were alive (149/190; 78%). There were no significant differences in QOL in those who completed and returned the questionnaires and those who did not ( Table 2) . In addition, there were no relationships between years of diagnosis and symptom scores (all P > 0.1; r 2 < 0.01). Furthermore, biochemical markers of liver disease severity did not change significantly during follow-up (Bilirubin at baseline 12 AE 15 vs. follow-up 13 AE 15; P = 1.0, Albumin 41 AE 4.1 vs. 40 AE 5; P = 0.2, Alanine transaminase 42 AE 35 vs. 50 AE 78; P = 0.4, Alkaline phosphatase 168 AE 190 vs. 180 AE 149; P = 0.5) and as in previous studies there was no relationship between these markers and QOL measures. Cumulative symptom burden assessed using the combined PBC-40 domain scores was significantly lower at the follow-up assessment (after implementation of the PBC ICP) compared to initial assessment (before implementation) (Figure 3 ). All symptom domains improved after implementation of the ICP (Table 2) , with the exception of the OGS, with the other Symptom domain and Cognitive domain scores showing significant improvements. When considering subjects with clinically significant symptoms in each symptom domain (defined as moderate and severe symptoms as described before), significant improvements were seen in all PBC-40 symptom domain scores (Figure 4 ). When those with severe fatigue were examined (n = 38), the improvements in symptomatology were even more dramatic ( Figure 5 ). Considering the recent observation that PBC is associated with excessive daytime sleepiness we also considered those in our clinic cohort who had an ESS consistent with excessive daytime sleepiness (ESS >10). In this group (n = 61), ESS improved from 15 AE 4 to 12 AE 5 (P = 0.002). During the year of follow-up 25 PBC patients with excessive daytime sleepiness were treated with the stimulant modafinil. In contrast change in OGS scores after implementation of our ICP did not reach significance with mean scores in those with orthostatic intolerance (OGS > 4) improving from 6.8 AE 2.7 to 6.4 AE 4.0 (P = ns).
Impact of implementation of the PBC ICP upon investigations and appointments
In addition to improvements in patients QOL implementation of the PBC ICP led to a 14% reduction in review appointments, which allowed a doubling in available new patient slots per clinic. The number of liver function tests performed was reduced by 12%, however the number of abdominal ultrasound tests increased by 30%.
Discussion
Implementation of an ICP that delivers evidencebased care to patients with the chronic liver disease PBC leads to improvements in QOL and reduced review appointments coupled with high levels of patient satisfaction. The process of development of the PBC ICP within our unit has increased local awareness of this chronic disease. We have improved our service by ensuring we have multidisciplinary documentation which we have confirmed leads to improvements in QOL in our patient group and our experience suggests results in enhanced/improved communication within and out with the unit. Furthermore, the development process has lead to a re-evaluation and clarification of roles and responsibilities within our team, highlighted bottlenecks, reduced unnecessary investigations, duplication and consultations.
The improvements in ESS scores seen in this study would be consistent with the use in our clinic of a specific management pathway for the treatment of daytime sleepiness that includes addressing sleep hygiene, referral where appropriate to the sleep clinic and the use where appropriate of the stimulant modafinil 18, 20, 21 (Figure 2) . Currently, such pathways of care are less established for the management of fatigue associated with autonomic dysfunction, despite our recent observation of the association between autonomic dysfunction and fatigue in PBC. 11, 16, 22, 23 This may in part explain the fact that significant improvements in OGS scores were not seen. Further work to develop interventions appropriate for the management of autonomic dysfunction in PBC is needed.
Evaluation of our entire clinic cohort has highlighted potential issues when interpreting QOL studies in groups of patients recruited from hospitalbased clinics. Compared to our previously published geographically defined cohort of patients, 16 the clinic-based cohort is older, and more symptomatic overall, with more severe liver disease. We would suggest that this population sampling may go someway to explaining the differences in fatigue and symptom prevalence in the PBC literature.
In keeping with the Clinical Governance agenda, the ICP ensures standardization and consistency of care for all patients, allows continuous quality improvement, eases audit and evaluation of outcomes and ensures adherence in all patients to the evidence from recent clinical studies by integrating latest evidence-based practice and guidelines within the ICP. It is gratifying to show that the use of such a structured approach to symptomatology in a specialist PBC clinic leads to improvements in QOL in this chronic disease. It is possible that some other (undefined) intervention led to the improvements seen in our patient QOL, however, no specific changes were made in our clinic structure or our patient management other than implementation of the pathway so it is difficult to determine what other interventions might have been responsible for the improvements seen.
Our findings have major implications for other chronic disease settings where investment in a similar approach has the real potential to lead to significant benefits for patients. Development of an ICP is timeconsuming and requires a willingness of all staff within a clinical area to drive the project forward and to sign up wholeheartedly to its success. The development process involves resource implications and a willingness of staff in management to assist the development and implementation process. But we would argue that this study highlights the potential clinical and financial benefits that may result. Our ICP allows the delivery of evidence-based investigation and intervention within a multidisciplinary framework and could be adopted by new and existing dedicated PBC services, gastroenterology and hepatology services. Furthermore, the application of a similar structured approach to other chronic diseases has potential benefits that extend beyond liver disease.
It is now our intention that we move towards an electronic ICP to be completed directly in the clinic onto a personal computer. This will then generate the clinical record that will form an integral part of the patient's medical notes and allow us to move rapidly when the electronic patient record is implemented.
